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ABSTRACT ^ ^ ^ ■ ' : ■ . 

* , ' Using, game theory , as a nodel, 'suggestions axe made- to; 
improve tenured -public ^school teachers* individualized prcfes^ion*al. 
improvement plans. Seven basic concepts '*re discussed:', p ) the game 
concept, a situation which involves dTeqision making by the^, 
participants;" (2) strategy— r 'a plan ^or behavier under varie*d 
circumstan-^es:" (3) payoff— the value of, an action; (M) " . . " 
rul.es--dir*e^^ons which strutture tlie game; f5) inf crmation—^the data 
available; fS) coalition- 'the temporary alliance aacng some players; 
and (7) timing— the choice cf nihen a. strategy will be implemented. 
B§.sed on the assumption that administrator-- teacher ' ccnflict is 
present/ in in-service education', the concept of payoff is discii^se^ 
Four types of payof fs are associated with 'teachers' wcrkshops:^re^rd 
for attendance; penalties for absence; tempta.tion for defectiiig from 
the ^cpope rati ve position; and, sustaining the attending ^an'd 
cooper-ating position^ Payoff charts ,f cr conflict situations aire used 
to protviTde* i'n sights related 'to rational' decision making; to ^emphasize 
key elements; and to encourage ^reccgn'ition of the dilemma between 
individual an^ group needs, and of the ne€d for solutions- It is 
suggested that the -current workshop game which teachers and 
• administrators play m.ust be reconceptu^alized; they must work 
cooperat^ively or' a teacher i m pr eve men t plan. Sujpferviscrs should 
implement a new payoff chart -and demonstrate leadership by rewarding ' 
teacher improvement- (MH) ^' ♦ ' 
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\ basebftll season began earlier this inonth and it will end sojnetirte in 
. September :when a new gam©,rso to^ spe^, will begin f or :Ne!W Jersey educators. As ^ 
. of ' September 1 school districts will begin their ai^nual evalyatiOn' of tenured 
; teadiers as mandated by the state board of education. The st.ate. board is, 1 ' 
- believe, reacting to pressure from society which is unhappy about many elements 
OO in our lives.' (Wli en things go wrong in^our society— whether we're losing the 

space race' to the Russians or losing the urban middle class* to the suburbs— 
T-H the schools are the whipping* boy.)' In;, this paper ,X. shall look at one aspect ^ 
r-i of in-service teacher iMprovement froo the yajitageiipdint of gspe theory because 
X^j I believe >(e can glean some Insights to use prep^iring Individualizefe profes- 
sional improvement )plans Vhidi are prescribed as part of the written annual ^ 
" ' evaluation reportyf or each New Jersey tenured teacher. ' 

What Game Theory ^Is^ 

Game theory ^derives from the now classical ,book by John von Neumann and 
Oskar Morgenstern in 1944, Theory oi Gam^s and Economic Behavior . ; Its original 
purpose .was to provide a new approach to^examming economic problems. In the last 
few years the use of game' theory has spread to other social sciences such as 
sociology, political" science, and psychology. Game theoiy deals with coitvfiict 
. situations" where ratijyiai people try to maatimiie their gains and minimize, their 
. . . losses. G^e theory Is ^a* scheme for* aJi'aly zing situations where people with dif** 
ferent interests who can makp altem^i^cive choices affecting the outcome of. the 
. ' situation are rational and informed ^" In this «j«fay it is a mbdel for describing 
and predicting beheVior given" the conditions specified by. the model. ' : 

GainjB theory is closely associated with games of strategy such as ch^&ss, " 
I checkers, and tic-tac-toe, Tliis is so because the pattern of rational behayi-or 

is the. same^ in these games of stra^tegy as in social conflict situations that 
demand .rati<Aiality— achievement of goals at the .roinimuia cost under specified 
conditions. In these games, as opposed to games of chance sach as craps and • . 
, ' roulette, several key elements are present: (1). players are National, in respect 
to making moves; (2) tiiere are conflicts of .interest- since a ^ih by one player 
^necessitates l^a loss by the other; (3) a number of .alternative moves are available; 
and (4) players can estimate the consequences of their moves, recognizing that 
important consequences are a result of their own moves and the' moves of the other 
players over whom they have no Control. It is because of .thi% close association 
with games of strategy that game theory has '>yie niime it has'^spite the. f act^ *that 
it originated as a mathematical approach to economics, /" . • . 
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There are; seven fundwental concepts of fuie th^ry which diserve tttention 
as we look at conflict fitustions. (These aro in addition to gtucK coaion 
gSM teras as playmjMves, cii)apetitipn,^^^w^ First and 

forotost is tKe. concept of gaae. . A gaite is a ^imiMition whicK ^involves decision 
•aking.'by a player or players with certain goals- in aindf^ As a reifult of the 
decii^ions (that is, a^ssi ^of the ylayers—attd also possibly as a result- of 
chaace*'^ there if an o^tco«e *or' outcon^s for .the players iti Jthe font of a. reward 
or punishMent.- ; In a/^«Bie tmch player iiaintains rstio|i&l control over personsl 
Moves. It is QbyloMS; that' such a concept of gaae is hot frliyoliMiS nor does it 
laiply only sucjfi recteation activities, as chess , bridge, poker^ and golf. 
According to it^is concept, there are conflict sltttatlons in feal life in such 
areas as. politics, 'J^usiness, law» education, personal affairs, and war which 
we can call ||»es 



This concept of gane appears -in the popular psychology of ^rlc 9eme« 
Games People Pl<y# A l^sycholop^^of HuiMn^RelationshiPS "and Tho*4s Harris., 
I *m OK>^ YoM#re_okt^ a Ptacticai <aaide to Trytsytlona^ These psy-, 

chologlsts ^apply Jbhe coiicept of gane to daily interaction aiaong people. ^ Ihe 
gaite pffers Ml etiiily coi^ehended and accessible analogy. There are obvious,'. • 
and useful |.paral|els between the conpetition and aggression found in gaaes 
and that fbund o^ten in. other aspects of htflsan interaction. ' \ 

^ ' . 'i ■ • ■ " H , ..• '* ' • ' . ■ * ' 

The psychologists label the various patterns of interpersonal conflict 
behavior which .efiorge. inong people as. ganes and intex^ret the actons as wfll 
as the results :f or their plients and readers* With the f nil jLar conq,ept <3tf 
game to build i^n they are able to bring psychological insists- 'to pisojpiie who 
wish tp understand and the:)reV iaprove their interpersonal behavior. These 
psychologists., however, do not quantify the consequences of an individual's, 
altexnative behavior as do the gaae theorists. The gaae, for these psycholo- 
gists, is a 90del, a springboard, for psychological inslj^^t and self -lJiprove«ent< 

The second^ concept in game theozV is strategy. sWate^' is a co^f»lete 
description of how a player will behave under every possible circuoistance. 
(Notet that in game theory language "playe^r"' is equal to decision maker and can 
refer t» a single* person, a team, a corporation, a state* or any unit of 
people acting together with the same interest.) Strategy thus refers to the 
set of moy^s that a player makes so as to achieve a goal* Strategy takes into . 
account what the other player will do. That is, if I make move A, them my 
opponent will iske move B, and then I will make move C. . ; . 



In game theory the best strategy is the one that willfpemit a player to 
win or to gain self-protection from whatever the opponent cmti do. Tjie basis, 
of calculations in detenaining uriilch of several strategies to take is the 
assumption by a player that the opponent is not. only rational but as quick . 
wltted aiid sharp as the rules permit. A player whc^beliwes that |he opponent 
is not. rational and whose etrategy relies on nonrational moves, from the • ■ 
opponent suffers in game theory, - ^ ' 

The third basic concept is payoff . Payoff ref«rs to the value of a given 
move as It coincides with an opponent 's move, l^et us assume that two player|(« 
Pat and Chris, each have two possible moves, A and B. There are then four 
possible coaibinations of moves: AA, AB, BA, IB,' For each of these 4 combina- 
tions there is a payoff for Pat and a payoff for Chris. The payoffs may or 
may not be the s^aie. ' Thus, for example, if Pat moves A and Chris moves A^ the 
payoff s mlgl|t be 2 and 2, or 2 . and 3, or 7 and 2, depending on the situation 
specified, or any other ^et of values. • 



In game theory the payoff5-«ppear in -taatheroatical terms so ^s to ascertain 
readily which payoff is preferred over the others. The, list of payoffs for etich 
player according to the various combinations of jnoves is- calle* the payoff 
matrix or payoffvchart. In. social situjatiotis it is difficult to assign nu- 
merical valufes to each combination of moves but it often is necessary so as 
to facilitate tl^e analysis of the conflict situation. For i^ithout numerical^ 
values and only with ordinary language it is sometimes impossible or at least • 
hazariibus to determine which cojpibination of moves is pre^^ * 

The fourth concept is rules.. In every game there a^e rules which direct 
the players in' making their moves. The rules structure/ the- game; Vfithout rules 
there is no garnet . In game theory it is necessary to 9arefully specify the 
rules so that each player can clearly know them and thus mOve rationally ac- 
cording to them. In parlor and athletic games i.t i^^easy to loqate and specify • 
the rules of the game. However, in social, politica:!, economic, or .psycho- 
logical conflict situations it^is not easy to ascertain all the rules directing 
the moves of the players. Yet, if we are to anal#e social conflict situations 
we roust" attempt t6 ascertain the existing rules ^Ince they affsct the? detsrnina-. 
tion of strategy. To understand the other players In the conflict we need to - 
know by which rules they operate.. For example, /the Israelis must determine . 
what rules the Egyptians live by if they are t^' determine their ovm policy 
regarding peace negotiations. ^ • / . . > " . 

' 'The fifth concept is information. In every game. certain information, is 
available to the players. In chess each. player has equal and complete access 
to information about the game. Chess iS th^s a perfect information game. 
Not all games are perfect information gmef, however. - Bridge, for example, 
is not a 'perfect information game since e^ch player- knows whibh cards are 
personally held but does not reveal them p the opponents.. In social conflict 
'situations it is not possible to have a perfect information game. In large^ 
scale situations players of ten^ resort to/ spying in order to increase *«ejr^ 
information so as .to better 'determine t^ieir strategy. Thus^ the U.S.A. had 
spies in. Germany in the 1940' s in order to find out the location of airplane 
and rocket factories so that it. could plan bombing raids successfully. 

The sixth concept is coalition. This concept 4s important in games where 
there are more than two players. In games of -3 players or more, two players 
can agree to cooperate as a means of defeating a particular player. When the 
coalitionists win, they share the- payoff, equally or unequally as influenced 
by the strength of each player. Coalitions are .temporary and subject to ^ 
dramatic change*. Change- often comes abjiut. due to^ a double-cress by one of the 
coalitionists. Though there may be temptation to double-cross a fellow coali- 
tionist, the risk of retribution is also high. Players wh6 are double-crossed 
often seek revenge on .the violators of the coalition because the loss of the ^ 
payojf as |#ell as the sting of loss of face hurts. . 

The seventh conc^^^^ is timing. The importance of timing arises from the 
recognitio;n that playts.have imperfect information as they plan strategies 
and coalitions. Whej/a player makes a certain move, is significant because . 
the effect of any-'^en move must be seen"^in light of fhe information as op- 
ponent, has at that* moment. There is a time context for .each move a player 
makes, and this context is one which the player must carefully consider. 



me most popular of the; games people know is the two-player zero- sm game. . . 
In this game two players oppose each other with each aiming to win th^ game. > 
If one wins, then o^ necessity one player loses • , This is called a iero-sum 
giime -because 'the players' interests are diametrically Opposite and the sum total 
.'ttf wins is always 2ero> since a loss is considered a negative win. For example, 
in chess, baseball, basketball, tejmis^ and gin rumihy there is always one Kn-n- 
ner an^ one losers Ihe zero- sum game, especially the perfect information. gMii6 
of which chess is the prime example, has had th^ at t edition |pf many- analysts 
because it is possible to wofk out strategies; .rules, and payoff charts with .* 

precision, ' \ ' . " ■ . . , . > 

. • ■* • . ^ " , * . " " ■ . • \ 

Another type of game is the two-player nonzero- sum game. In this game the . 
total of wins does not equal zero since the/ interc^sts of the playeks are not ^ . 
diametrically opposite. In the- no.nzero-suni game there are elements Af compe^, v 
tit ion and cooperation between the two flayers. The .gain -of one player is not 
necessarily" the loss of the other since in a ^iven outcome both players can 
benefit though in varying amounts.,. Most social, conflict games are nonzero- sum 
" games. For example, if we view the business world from a game theory, perspective^ 
we see that two competing soap companies can both iQS-e *money if they bi5th engage 
in costly advertising "campaigns. On the other" hand, if they'caopera'te the two 
companies can each increase profits. Similarly, in politics the gain in public 
esteem of one politician need not come at^^the expense of another. It.is possible 
for two rival politicians to increase their rapport with their public simul- *, 
€aneOusly. It, is significant to note that' although most social-cortfllctr games 
>are not inherently' zero-zum games, they are played as if they are, 1 shall 
comment on this again later, ' . . - , 

* - ^ • . ■ * 

The difference between these two types of games, zero- sum ^d nonzero- 
sura, is enormous. It is the difference between opposite interests and mixed , 
interests, where one 4nvo Ives only competition, the other involves elements of 
•competition and cooperation. If we view the interaction between the U.S.A. and 
Russia on nuclear armsjjimitatio.ns as a zero-zum game rather = than a nonzero- , 
sum game, we surely will arrive at a view which depicts Russia' as our enfemy 
and not as a partner in peaceful preservation of the world* • • ^ 

Applying Game Theory to Teacher 'Education . ^ • , 

• \ • » ' » ' 

* ■ Let us now look at teacher education using these game theory concepts— 
game, strategy, payoff, rules, information, coalition, timing, pl,ayers, moves, 
competition, win^ Ipse., and goals ; To focus our analysis we shall concentrate 
. on the concept of payoff. First, however, there is the need to show that a 

conflict exists in in-s.ervice education so as to justify applying these concepts 
' in the first place. . ^ 

When we look for conflict, we see several areas not just one. There is 
the conflict between adrfinistrators. and teachers regarding in-service activities. 
. -Anyone who has ever conducted an In-service workshop or ,given a: lecture in a 
school on a professional day for teachers hears witnes^ to the resistance 
teachers show to attending, let alone to cooperating. Administrators wanl: 



6 ^ 



•J. 



theix teachers .to attend the workshop but the teachers often resist, and 
. .therein exists one' source of conflict the school.^/ , '' , • '* " . 

• ■ ■ " ■ ■ • ' ■ . , • . , • ••' ^ i ' ' i 

Conflict also often exists between adftinistrators and teachers .regarding;-. . 
the direction and goals of th^ 'school'. . Sometimes an aiiministrator wishes to 
introduce , a new program only to ^ind the' teacheis- ivesista?nt/to change, subtly 
. and not/so subtly, refusing fif.lWe Jhe old for the adl/entupus new. ^ ^OTie- . • 
times a^eacher, having picked up a new idpa at* a <;onf erence br,. convention or : 
university class, wishes to.j/^ture 'out into a frf sh 'area,>ut find? an ad- 
ministrator who resists by' nbt offering financial or educational suppo:^t. In 
• either case, a stalemate resiiK^ as each side becomes^jthe proverbial iiranovabre 
object. ^ • " . ■ • .. \ ' ■ . , • ./ 

We can now look- at one specif ic game played i|t in-service education. I 
shall call' this game the Horkshop /5pie7 ; Here the. administrator sets^up a . • 
workshop foa; ^he teachers to 'attend in order to learn the necessary skills and 
knowledge to implement a new program in' the schqol. The -administr^r expects ^ 
every teacher to attend, . and every tea4her knows -this.. Th^ teachers^ thel;e- 
fote, begin to consider whether or not to attend. They ask, ywhat is the 
utility of not attending the^ workshop and/ or not coopetating with- the, workshop - 
• leader? They know what^ the "payoff for their moves are from their past ex- • 
peikence or they learn from a vocal colleague, • - " / ' \ ' 

There's plus and a -minus for attending and cooperating ;just aS there is 
for.*a plus and minus f6r not attending and/ or not cooperating. The teachers 
know th^Lt if they attend' a^d cooperate they i/l 11 learn some pev skills and 
knowledge and at the same time become part of the school's mission by shar- 
ing in the feeling of camarSiderie . Also, they will gef involved in subsequent i 
long and hard^ committee work and , a threatening situation, which is unpleasant 
even though it will eventually lead to professional change and growth. The 
situation is threatening in that the teachers will feel the heed for char.ge as 
th6y become challenged in regard to their' current program and behavior. 
Thpy also know what will happen if only a few attend while others stay #way 
from the workshop. The 'ones who do attend Will, bear the brunt of needed coto- 
mitte,e work as well as- harboring ^anger because those who do not attend will 
appear to benefit V haying more free time, / 

' * Ihere is al?o a plus and minus for a teacher who does not attend ' and/or 
cooperate. The plus indiums (1) free time; (2) not being- put on the defensive, 
during the workshop by cjuestions about the old programTand ignorance of the 
new one; (3) not 1?eing'put in the role of a student, a role a %eacher usually . 
doesn^t like, vis t vis the wOrl^lhop leader; and (4) avoidance of future com- 
.mittee work which is generally distasteful and time consuming. The minus is 
a function .of. all- teacher^s making the same decision. If only one teacher . 
"cuts" the workshop, to use the language of the* schools,- nothing much^ negative 
occurs overall rto the school s^ce the, workshop will succeed in any case. 
However^, if they all don't attend and/ or cooperate, then (1) t-h^Te will be -no 
new program for the studems (2) the school loses its mission; and (3) there 
•will be little professional change and growth (stagnation) for the teachers. . 

\' ■ • • . ■ ■ ' ■ ■ 

Any particular teacher only shares a fraction M this negative result, 
" whereas 'for the positive one the teacher gaitis the full utility personally. 
In consideration of the two payoffs ,4a 'given teacher decides^ to stay away from 



ERIC - • 



6* 



; the workshop, either , physically or ihentaliy. But so'dqes the next teacher, 
•and the n-ext, .and the next until finally the workshop fails and the negative 
'^^v^r^^^S'^^?-*- ^"^^ thi^, point the. new program does not become a part of the^ " 
school and the en^re, school suffers, including, .of course, the teachers who- . 
dQ no^ attend and/or cooperate. / . 

us ...scenario fox thej Wol^sfiop Game- is a familiar one; It bears a strong 
- resemblance to the famous ^wo, person ^.onzeto-sum game called the Prisoner's 
DilfenroaN; To best unde3?stan(J-the. Workshop Game it is Worthwhil^^ to .briefly / 
dfetour xn order to inspect ^he p#off chart of the ^Prisoner's J)il,eiMna.; It will 
setve , subsequently as an analogue for the payoff chart of the Warksliop Game, 
•^nd. w§: can apply analyses common to i't to teacher education. Briefly, in the ' 
Pr3Lson.er's Dilemma two prisoners are each asked separately to confers to a " " 
^ robbery report e|^o^ the police. Each is told that the penalty in terms of time 
an;,iai.l depends on hi5 decision and the other's decision. FiAire 1 shows ■ • 
the jpayoff chart for .one version of the crime,, .• ' . • 



• . INSERT FIGURE ;i . . ' \ : ■ 

• Now, since both prisoners are" rational, 'each realizes that there is " . * 
t|mptation for personal gain to confess and get' the shortest sentence. Each 
also realizes that for self-protection it is necessary to confess because if • 
not, !vt is possible to be stuck in jail for 3-5 years. This Vill happen if « 
one prisoner confesses, and one does not. So to' minimize potential penalty, 
each .confesses. ^The not result ^for each is a 2-3 year sentence which longer 
than the sentence (iJs years) ' if both had trusted each other and not confess4d. 
The^d^lemma arises in thaf each person acts in what appears to be individual' ' 
self-interest and yet 'the- result is worse for.eabh. ^ End of detour to get 
acquainted with, the Prisoner »s Dilemma*. V. . 

When we put the payoffs of the previous scenario a,bout the Workshop Game 
Into a complete payoff chart similar to that of the • Prisoner » s Dilemma, we ' 
get the chart shown in Figure 2. . • ' • 



INSERT FIGURE* 2 ■ 



This payoff chart for the WotkBhop Game is the same in internal ' structure 
as that of the Prisoner »s Dilemma. We can see this by- identifying fpur types 
of specific payoffs within the chart. There is a payoff fpr each, . teacher when 
allmtend and cooperate.X Following the standards procedure in game theory we 



label "this patticiflar payoff "R>" which derives from reward fd^ mutual " / 
cooperation. There is a particular payoff when alljdo not attend and/or do not 
cooperate. We label t^is payoff . "P,«' which derives from penalty for double 
defection, from the cooperative position. There are payoffs when one teacher 
doe^s not attend and/or does not cooperate and the others do attend and- cooperate. 
The particular payo-ff for the defector we label "T," which derives fron , 
tem ptation for defecting from 'the cooperative position. The particular payoff 
for those who do attend and cooperate we label "S," which deriVes from sus- 
taining the cooperative position;, i ' " 

A Wien we" look at all four particular, payoffs together we see that in the 
Workshop Game, as in the Prisoner's Dilejnima, we can.Mrrite an inequality by . 
usip^ the symbol ^'>" to^mean "bfetter th^n." Thus »Jb have.T> R> P>S. This 
means that the temptation payoff is better than the-reward payoff which is 
better than the penalty payoff which is bett,er than the sustaining payoff. 
Mow that we've established that this inequal?.ty exists and- that it ..is the , 
same for the Workshop Game>as for the Prisoner's Dilemma we are in a position 
to make several fruitful, and insightful comments about the Workshop Game. 

'First and foremost we see that such a paybff chart leads the teacher not 
to attend- and/or cooperate with colleagues, and the workshop leader. The 
teacher recognizes' that at least in the short run the payoff for individual 
self-interest- (T) is the best one.. Tlius the teacher defects for it. Other 
teachers' see that for self-protection they, too,, must defeat ./.i^lhis is so be- 
cause \he payoff for attending and cooperating when -others don't CS) is not as 
good as the dne for double defection (P). ,So, to maximize potential payoff , 
outcome knowing that P>s' each teacher defects (that iS, doesn't attend and/or 
doesn't co<>perate) . The teacher does so in order to avoid the undesirable role 
of the martyr who suffers at the hands of the original defector.. , . 

Such reasoning shows , tha^iWhen each teacher acts in what appears to con- ^ 
stitute each's own best self-aterest. the payoff is not as good ,, as when 
teachers cooperate with ea(;h^%har. , Indeed, this is the dilemma facing teachers 
•in-service education. Nichoison^ in his examination of this type of dilemma, 
states that sudi reasoning in conflict situations goes counter to our first im- 
pressions but nevertheless holds true. He puts it this way: 

• - Individual rationality in this case does not lead to social ' 

rationality, which i§ a disturbing conclusion and violates many, 
• intuitive preconceptions of the consequences of individual rational 
, ,.- condXiCt. ' Intuitively one feels th^at, if everyone is motivated 

only by his individual self-interest and acts according to some * 
precepts of fationa:l conduct, then either all, or at least some, 
' of the actors should be better off , However, :this case shows that 
this is not true. Two people acting according to rules»of 
individual self interest both fail to achieve as much according 
• . • to' this criterion as if they had violated such rules. 3 

This dilemma and its reasoning are not uniqt^e to teacher education for we 
have the same one in our judicial system, and it leads to witnesses confessing, 
turning state's evidence, and plea bargaining for lighter sentences.. 



Politicians lis'e similar reasoning in the dilemmas they face in regard to . 
- nuclear disarmament, .fear example* Game theory as \ model allows- us to identify . 

these^similaritiesi and note that all people try to set their goals down 4^. . . 
* ynderitandable form, delineate the choices available to theai, ' predict , the 
probable .cons€^quences of each decision, and assess the value of each of "the 
possible outcomes, . , ♦ . 

• What Snydier^ays about the commonality between political scientists who. ^ 
examine conflict situations -and game theorists applies t-o educators as. *fell who ■ 
stoy .conflicts .in education^ ; ••^ ' • . ' • y .- • . 

■ ■'. . . .; ;.■ / • ■ . , ■ ■ f : ' • • • V, ^v- ' . • • 

. Both .aim to reduce a series 'of -social actions and a wide, variety , j 
. ' of hiaman behaviors to some sort of order. Both' are confronted .by . . 

. complexity of phenomena , . . All must select ;and interpret jdata 

^ from a large body of seemingly: undifferentiated events ajid condi- 

. . •. ti.ons concerning which knowledge is rarely complete . The central 
.bond between the game theorist and the student of -politics is the ^ 
. * common int-erest in decisions, decision-^making, and conflict.- Ml • 
r. . . policy-makers must sooner or later try -to select a successive course 
■ . , of act,ipn from among- Alternatives, This- dnvolyes, a. predict ion of ; 
:» ■ 'consequences based on assessed probabilities.** 



Second, the use of a payoff chart directs us to focus on key' elements jpf 
a conflict situation. We immediately begin to seek answers tor What are the* 
players' goi^is? What do the players know? What moves can the players make? 
- What are the consequences of each available move? What are_tlie rewards , and 
punishments (gains and losses) for ^he possible .outcomes? in- seeking these 
>• answers we clarify t>ur understanding of' the conflict situation so that we^ can 
^ explain it to others arid have a conceptual springboard, for S6tting^p a more 
desirable payoff chart. (I shall pres'ent two possible more_desirable charts 
shortiy.) , ■ • 

'Third, as we further examine the Workshop Game's payoff chart, we see that^ 
it presents a nonzero-sum game rather than ^" zero- sum game. That* is, th« Work- 
shop Game is essentially different from basketball, chess, ^and poker. The gamcj 
is not one of wins and losses; it is .not* a black: and whitei^situatioi) as in a 
zero-sum game. Rather, it is possible fox players to do well together, to have' 
mutual interests . The nonzero-sum game gives rise to the dil'emma between indi- 
vidual rationality and .social rationality, Xlie recogn^ion of this dilemma- 
indicates why teachers of good will interested in their own professional welfare 
often do themselves, theiT schools, and their students a disservice in the long 
run. This is disturbing but enlightening. • • "• • 

• ' > . . t.^ 

Once we realize that we are in a nonzero-sum game, then it behooves us to 
act accordingly. A wrong or distorted, perspective lead& to ina^fprppriate action 
/ Remember what, action Machiavelli prescribed for his prince because'' his concept 
of power involves a ^era-sum model .rather than a nonzero -sum model. ' That is to 
say, for. Machiavelli a prince who increases his own power diminishes the power^ 
of another prince and vice versa. In short, secrecy, bluffing, defection, and 
strict competition which are appropriate to a zero- sum game are. inappropriate 
and perhaps disastrous in a nonzero game. Unfortunately, there is a tendency to 



see things in Machiavellian, zero-5um terms* even^en these terms are inap^- 
propiriate or even act^ually destructive. * ' , . ' • 

Fourth, by focusing on the payoff . chart of the Workshop Game i^nd on its • 
dilemma we t>egin to recognize tlie need for concerned teachers, to. set ^up a, ^ 
^series' of small situations ^.wh^ch will le^^^ to opting for social ration- 

ality. These will increas^:rthe proiabiiity-';^^ those in-" 

voiced, in- larger conflict si-tuaiions will C£K>p^rate>with each btJ:^^ . : 

ruij.inutu^r'b^efit rather than short run individual benefit. Not Qnly do 
teachers need ,experie"nce in oj^ting for soclM rationality biit also rules which, 
will ,gui4e^ their actions. These rules help-^ loclc^usVintp pollective ration- 
ality; fo^iiHitual, long term beiiefit-«o,^at .we'need^hpt ponder the confl^^^^ 
each t^iipae in order to jiecide which movjet© make ^ , , - " . ' * ' • 

. fifth, ^^his looK at. the payoff charw directs us to look at patterns of . , . 
interaction among pl-ayers of. avgawe^rathi than, the intentions of the players:. - 
it 'i3 instructive for both an analyst ^nqS% decision maker, to ask "What did . ^ 
Teacher Jones do when Teacher Smith made move A?" and "Wiat was the payoff for 
the teachers "when Jones responded with, move B to.^mith\s move A?" Such ques- 
tions ^re more helpful than the common question, "What did Smith intend by 
move This is in line with the famous story about Napoleon who is said to ' 
have ,dirVcte"(! 'his generais AO t. to "consider intentions' of. the enemy but their, 
capabilities as they planned tbeir own moves. - ■ . ^ 

Beyond 6ii<ier$tainding and . IntP phange ' - _ • 

; In his .gem of a. book. Process Consul tat ion t Its Role m 0rganirata6n ' . 
Developroont Schein build-s on a Key assumption, namely tfrat "managers often do 
not kno\f what is wr png and need sp^ial help in diagnosing what their pjrobl ems 
actually areJ^S ^he tasic j(^ tl>e pro6ess consultant is to help manager^^ diagnose 
thei3r situatiogns. I -submit i that the^inrservice educator functions as a process 

, consultant and; therefore has-thQ task of helping teachers see in an insightful 
way those "humatf processes which occur** iri'thei* school* \ Moreover^ the in- 

. service educator, has the task of guiding teachers to find possible alternatives 
to the current situation causing difficulties, 

\ . ^ ' * . ^ ' ' ' * ^ • '# * 

1 shall cite opil/ two facts^to demonstrate that there is an urgent need to . 
^Iter the (;urrent situation:. Firsts in a recent survey of teachers 8^% reported 
that they are dissatisfied with in-service education today*^ Nevertheless, in- 
S'erv ice. education is the primary avenue for us to u$e if we wish to reach today's 
teachers* In the State of NvYv, which 1 i^lieve is not different from other \ 
states, 84* of the t.'ichers by l£>76-77 held perm^a^t certification.^ This 
means that these teachers he^d no leg^aX. need to return to university classes for 
further study. 

With this situation in mind let me. present two essential ta^ks of in-service 
educa-tprs once they understand the nature To)? the Workshop Game as diagnosed * 
above. The first task is to identify the Workshop Cattie to te^achers and. to ll&^d 
them in a: diagnosis of the consequences involve^ in playing that game iJ^ith the * 
payoff chart Ws 1 1 is now constituted This is a delicate task but not a 
difficuft or impossible one- It does, however^ "require knowledge ^and tact^ 



* ^ . ^ 4 « ♦h* -r«ftch of in-service ''^ddcators 

Ue second -t^^^^ 

playing a new game. ^By new game r mean the the impjrove- . 

Sf/chLt which. Will lead f -tea^^^^^^^ ^^rfec^^^^ 

ment of teaching via social ^^timiality, Tnis nec^^ discuss 
educator li^ve in. mind some payoff possibilities J^.^ff ^^^^^^ possible ' 
with themes a way -of t>eginning that new ga^e Let ^^^^f ^J,^^^^^^ ' 

.payoff charts^which* I believe ^^f^^I^^J^ ^orisLf^e^b^^^^^ l^^d 
earlier. Both are preferable to the current woTKsnup v,»m 
teachers to choose more desirable payoffs. > , 

The first payoff chart appear? in Figure 5, 

/ , INSERT FIGURE 3 V * 



.. - ■ Note that in this ^ gl*>e '"^K ?S ^vVittSJ- 5l1>i> ^%!~5SJ**' 
■a»o„g the jour payoffs. , Hero 'h>e'^ewa^af for^plraa other 

new inequality is achieved by bolstering T*"* f.? anprobation of 

teachers since ije have added two more ^edits to«S a pay ii»c?ement 

next best' payoff. , • 

W. can caU this payoff chart the *'*««"'^|;^°°J„:t^f,,f ^^^L?^^^^^^ 
defects would be a fool to do so. The person who ^»°P«"*".>"'"^'t; ^ ■ 

The second possible new game ha^ a related but different payiff chart. 
This payoff chart appears in Figure 4, ^ 

INSERT FIGURE 4 ' . 



In this payoff chart we also build on the current one but chwige around 
the cooperating and defecting moves . That is ^ 'here we admit that teachers who 
cooperate do so in a current situation which is undesirable. - Furthenaore, we 
wish to lead them from such a payoff* 

To accomplish this- we make the inequality here f^P'^VQ^S. We make the 
temptatioi^ to defect :so appealing that ^ teacher will opt for it (T) , In so • 
doing the teacher will entice other teachers to defect also since the payoff for 
*^ouble defection (P) is still better than R and 'f^i We actually: lure .everybody to 
defect and we are pleased because P is quite desi|Bbble. Thoug^i P is- not ks goqd 
as T^it |.s .better than R and S. Note tot R here is equal to the T ojt the current ^ 
Workshop Game shown in Figure 2. 

' % Thus we can call this game the Leader/Follower iame. the leader is willing, 
to try something new and desirable and is willing for ^ other teachers to follow 
suit. In effect the leader says, "I'm going to change because the payoff is very 
good. If you don't foljpw me, you'll suffer the consequences of stagnation. If 
you do follow me, we '11 jail be better off and that's just fine with me. I'd *. . 
prefer that yoji follow 'Ine but even if you don't I'm changing anyhow," This is 
what makes this payoff chart also preferable, to, the orie for the current Workshop 
Game.""^ ^ / 

• ■ ' ] . • r 

Implement iiig Change for New Jersey *s. 'Tenyred Teachers '/ 

The question now is, WHow can we change^ the current Workshop Game vSO that 
we can implement one of the two new payoff charts or some other one which will 
lead to teacher improvement?. brief answer is. "By prevailing upon teachers • 
and si^ervisors^ — whether depaytment ch^rpersons as supervisors 'Or building 
principals as WpeVtfisors--that there is a 'genuine need for change and ad- 
venturous risk 'faking. We"hav.e created the current Workshop Game, and therefore 
we can revise it . It is ftot . part of nature like the immovable mountains and the 
deep oceans." ^ * . „ > 

. , Let me rerstaVe emphatically that the first step toward revision is repon- 
ceptualization. The result of this step, a revised payoff chart as I have sug- ' 
gested earlier, may be enough' when presented to teachers to lead them to^^change. 
The. power of reconceptualizing a problem is brought home to me by Ryle's 
analysis, of the classic Greek paradox of Achilles and the tortoise, as formulated 
'h,y Zeno. hot me remind you about this paradox. Achilles is chasing the. tortoise. 
"Achilles is in pursXiit of the tortoise and* before he catches him he has. tio reach 
the tortoise's starj:ing-line, by which time the tortoise has advanced a little way 
ahead of this -line. So achilles has now to make up this new, reduced lead and 
does so; but by the timei he has done this, the tortoise has once again got a 
little bit further ahead." Thus there always r^n^ns something for Achilles to 
mM^. up, and tiie tortoise is always e^ead of Achilles. 

This paradox is well known and had' puzzled- me for years because I couldn't 
figure out why the speedy Achilles doesn't .catch the slow tortoise. Zeno had 
created a mental box for me, ,so to speak, and I couldn't get out 6€ his box. I ' 
was trapped into thinking the way Zeno had led me to t^iink, and ,so I never was 
able to resolve th* paradox posed: Achilles catches the tortoise' according to 
common sense and experience but does not catch the tortoise* according 'to Zeno's 
f Otwulation. Only through ^he reconceptua^ization offered by Ryle was I able 
to get out of the box I wad in, I had to se€f the problem differently and. tl^en 
I was able to solve the problem. I shall not attempt to paraphrase Ryle's 



solution for you j^ecause that would be a" dlgressibn fr<3p my point,- wl^ich is the 
►lieed for and power of seeking ai^ew way tol^ok at a .problem. For Ry.le»$ com- 
ply And; i'UuBdnating solution I refer 

' ^ ^ As J *see it/ theaa, once, we ^e ;ai>are^ of alternatives Jto the current . ' 
Workshop 'Canft^ and .1 have offered two possible Altern^^tive payoff- c*artsV .TtJ»e ' 
second f t^ep Jor bringing, afcoiii change, is the. ind^tvidulalized professional ^^j^ 
provenent'plan idiioh^ tihe^ teadier and supervisfor jiist develop together. 'The^ - 

. pn^^tatlom of * an i^rov&ndp,t plan' is .prescrib,ed'^hy X<feini^tri^ti1^^ Code -4 ' . 

-6i:_3-l-. 21 wtv^(^ nan^ates the. .annual eyajuatiop qf tenwd teachers . in the first 
pll^ce.. Here ts Jthe oppoi:t;unli;y fbr the su^rviaoi* .(tiie Ik^pl Codet^'^v ; ' 

uses the gehe^i^ ;t»iin J'supervisor*' al 1- those . who ^ri^^ e^ r^rts) , 

to make- suggestions and take a 'Stand for a changed payoff chart for l^e ^ r \ 
Workshop Gained (1 continue to "focus on the Workshop Gane because ^.li-set^^ 
education,'* is and I believe will continue to be tiie prijaary aw«iiis fdr^^^^ 
teachers tOi-develop their professional skills.. I recognize that there are ,\, 

pther.apprQaches to teacher iroprovanent , and what ' I-* say regarding flw utiliia-, - 
tion of the, individualized professional improvement plan slor changing t^te V *. 

.qymrent Workshop Game could probably fipply also to ^^^^ approaches.) > . 

In . developing the io^ijjpvement plan the sxipervisbr has /^e ; 0]^jtunity ^ . . 
not only to mcdce suggestions but alsp to explain how the Rewards, in. i^e systiein* 
can and will change. The supervisor can and should discuss the rewards with the 
'teacher, always making sure that tlie ;rejKar<is for cobperation and improvement .^^ 
are more favorable than those'for resisitance and stagnation, l^necessary, 
the supervisor and teacher must work together to influence. other people, pro- 
fessional and lay, to change the, rewards i^ver which the two of them have no k 
^imnediate control,. For example, "if necessaiy^ the superyispr, and teacher 
5hau34 caiJ5)aign f or ^ the .teachers who successful ly- 

ccw|>Iete a ^pe^ified s,eries o;f! workshops and demonstrate the iisplto'entatipn of , 
change in their interaction witli students . f - . . . " 

. -^..v 4 am not proposing threat, bribeiy, or manipulation. I am p|ppqsing . 
leadership; 1^ am stirongly advocating thiat supervisors beccpe Instructional 
leaders by sincerely cararying out the ta^k assigned to them l>y" the Administrative" 
Code, Yes, let the supervisors ^reward tenured teachers who improve. .Let them 
specify in the ifliEproveme.nt plan how they want, their t?eachers to act a|^ let them 
equally specify what .the rewards* are according to a reconceptualized payoff 
chart.* Let them be explicit and firm. Let them take a stand leading to and " 
supporting cbange. . * . ^ 1 

We each' already know, enough about human action to realize that people 
respond positively ^o rewards. But^ if you want to read research on the effect 
Off rewards ©n teachers, I refer you to the research of Stephens who shows 
that innovative teaching practices are related to the rward system in schools. 
Accordiii^g to Stephens, in discussing his research, "the results iiidifiat^ that , 
the crucial variable associated with, innovative classroom behavior j.^* reward , 
system as perceived by ;^e.tead»er, Hiis factor Is related €b teaciier behavior ^ 
more strongly than perceived norms or even one's own attitude about rewards and 
norms,.,* ..In con<ilusion, can be said that,, regardless of own i^ttitudes and 
perceptions of noarais, \nnovative teaching was .related to the reward system in 
the schools studied here. •'^'^ ^ ^ ) 

-New Jersey educators have before them the fresh possibility for improving 
their schools. They must become part of the solution rather than- remain 'as part 



of prdblem for maintaining the current ^Wor^shop Gam^,. tmpiementing a"new. 
..payoff ^art may be difficult,. I aiJmit, hecauset many people bplieve that the 
ciirrent. Workshbp Game benefits 'trifem, at least in' the sfiaxt' run ; Ihough- we have 
formulated, the current p^off,*<iiart, it m,ay be a trying^ task to create' a mind 
set capabl% of welcoming its^vdemi^et.;,.. ' . ' ' . ' * ' • 

. We nee^cortviction and perseverance regarding teacher impt-dveroent, ' and thp 
insights ;f rem- game theory*" caij guide our thinking and action. Let us employ the . 
:«jpncepts of gam^, ?tratejjyv rules', iiifprmation, coalition, .timii^g, players, 
«»oves,\_goals-; <;ompetiJion,, and particularly* pay off, the cobcept f6cused..oh in . 
thi^ paper .- Let us t&lk, about teacherj iinprovement an^^ow thp^t it is a non- - ♦ ? 
z-ero. sum game' requiring C(^opefati on . We'mayvfiot.be able to 'con^lete^the tjasfe of 
ing)lemeptin^" a new Workshisp'G^^ btit, as : 4i'e i'almud wisely remiitds us, we^must 
not. desist frjpim beginning bjir mission and striving' toward its completion. 
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